Abstract: Previous studies on the role of FTAs in promoting members' international trade have usually focused on FTA premium, ignoring the difference between selection effects -trade developments before the formation of FTAs -and "learning" effects -trade growth after the formation of FTAs. This paper considers this difference, using a large bilateral trade panel comprising data covering more than 50 years from 178 countries. South-South FTAs and NorthSouth FTAs are most related to the selection effect while North-North FTAs have a significant "learning" effect.
INTRODUCTION
Since its introduction by Tinbergen (1962) , the gravity model has become a standard approach to estimate the ex post role of FTAs in increasing members' international trade. Although trade economists have found mixed results about specific FTAs, 1 the conclusion that such agreements strongly improve members' international trade dominates the literature. More recently, a possible endogeneity problem of the FTA variable in gravity equations was considered by Bergstrand (2007, 2009) and they used different approaches including non-parametric matching econometrics to find significant premium effects of FTAs. However, previous studies usually focused on the FTA premium without considering the causes of such a premium, which might be either a selection effect, i.e. countries with more bilateral trade are more likely to form FTAs, or a "learning" effect, i.e. trade growth after the formation of FTAs. The two effects will have different significance from a policy perspective.
In this paper, I use a large bilateral trade panel comprising data covering more than 50 years from 178 cpuntries to re-estimate the effects of FTAs. The data in this study cover the majority of global trade, with little data selection bias. Furthermore, I control for other variables that may have an impact on members' bilateral trade since omitted variable bias is the most important source of endogeneity (Baier and Bergstrand 2007) . The results suggest that North-South and South-South FTAs are related mainly to the selection effect while North-North FTAs have a significant "learning" effect; North-North FTAs have a significant impact on members' trade growth whereas North-South and South-South FTAs do not. I conclude that after the formation of FTAs, North-North countries achieve deeper integration but for North-South and South-South countries, FTAs do not appear to promote bilateral trade.
The rest of the paper is structured as follows. I briefly discuss the gravity model, data and related control variables in section 2. Section 3 examines the results of FTA premium with cross-section data and section 4 discusses the results with the panel approach and first differencing. Section 5 addresses the selection effect test and "learning" effect test. Section 6 concludes.
GRAVITY MODEL AND DATA

Gravity Equation
The gravity equation is typically used to explain cross-sectional variation in country pairs' trade flows in terms of the countries' incomes, bilateral distance, and dummy variables for common languages, common land borders, the presence or absence of FTA/WTO, etc. Tinbergen (1962) was the first to estimate the ex post role of FTAs in increasing members' international trade with a gravity equation. For nearly half a century the gravity equation has been a standard approach for cross-country empirical analyses of free trade agreements on international trade flows. Here we use extended gravity equation to control for other possible factors to reconsider the uneven roles of FTAs. 
Where i and j denote trading partners. The variables are defined in Table 1: In the past 30 years, some trade economists have sought formal theoretical economic foundations for the gravity equation (Anderson 1979; Bergstrand 1985; Deardorff 1998; Baier and Bergstrand 2001; Eaton and Kortum 2002; Anderson and van Wincoop 2003) . The striking characteristics of these studies about the theoretical foundations are the introduction of prices or particular forms of multilateral price indexes. Anderson and van Wincoop (2003) illustrate the omitted variables bias caused by ignoring prices in the cross-section gravity equation. They suggest theoretically that the gravity model should be written as: Anderson and van Wincoop (2003) as well as Feenstra (2004) . This method will also generate unbiased coefficient estimates of the � vector. Thus, we can write the theoretically motivated cross-section model as: 
where 1 i D is a dummy which is unity if the exporting country is i and 2 i D is a dummy which is unity if the importing country is j. For the two sets of country-specific fixed effects, one for exporters and one for importers, one set of dummies is enough . For this reason, in this paper, with bilateral trade I use the first country fixed effects to control the price effects. Represents the omitted other influences on bilateral trade, assumed to be white noise process Furthermore, I also use specification (1) with country fixed effects to estimate the average treatment effect of FTAs, and call specifications (2) and (3) a unity income elasticity equation.
Data
The data come from Rose's homepage 3 and trade data come from the "Direction of Trade" (DoT) CD-ROM dataset developed by the IMF. The data cover bilateral trade between 178 IMF trading partners between 1948 and 1999 but with gaps . FOB exports and CIF imports are recorded in US dollars.
Rose has deflated trade by the US CPI. Population and real GDP data (in constant US dollars) have been obtained from the Penn World Table, the World Bank's World Development Indicators, and the IMF's International Financial Statistics. Rose exploits the CIA's World Factbook for a number of country-specific variables including: latitude and longitude, land area, land-locked and island status, physically contiguous neighbours, language, colonizers, and dates of independence. I use these to create controls. Rose also adds information on whether the pair of countries was involved in a currency union. FTA dummies are from the WTO, and WTO dummies were created by Rose.
Using North to denote high income countries and South to denote non-high income countries, I employ the World Bank's definition of "High Income" countries to disaggregate the data into three, North-North, North-South and South-South FTAs. In 1999, there are 223 FTAs of country pairs in our dataset, 94 are North-North FTAs, 31 are North-South FTAs and the other 98 are South-South FTAs.
CROSS-SECTION ESTIMATES
I first show the average treatment effect estimates of the FTA premium using a cross-section theory-motivated gravity equation with multiple years (1960, 1970, 1980, 1990 and 1999) . Table 2 provides the results for these years estimated with specification (1) and country fixed effects. Table 3 gives the coefficients estimated with specification (3) with unity income elasticity. From the tables we can see that some coefficients are not stable from year to year, especially the coefficients of the FTA variable for North-North bilateral trade, which means that the crosssection estimates are not reliable owing to omitted variables bias even though I try to control the possible effects (Baier and Bergstrand 2007) . As well, a point was made by Novy (2008) and Stack (2009) that gravity relations might change over time. However, for North-South and South-South bilateral trade, most of the FTA estimates are positive and significantly different from zero. To test the robustness of the findings and to address the bias by using a cross-section equation (Baldwin and Taglioni 2006) , I now use the panel data to test the treatment effect of FTAs in different trade groups.
FTA TREATMENT EFFECTS WITH PANEL DATA
Fixed-effects and first differencing approaches with panel data are effective ways to control for time-invariant effects (Wooldridge 2002 
Furthermore, with unity elasticity of income suggests estimating: 
As the dataset covers the bilateral trade of 178 countries covering more than 50 years, there are extensive panel data but with gaps. There are four ways to estimate the treatment effects of FTAs: pooled OLS, fixed effects, random effects and first differencing. However, for unbalanced panel data, the random effects approach requires much stronger assumptions compared with fixed effects (Woodridge 2002) . Therefore, I use pooled OLS, fixed effects and first differencing to test the average treatment effects of FTAs. Section 4.1 reports the pooled OLS and fixed effects regressions, and Section 4.2 the first differencing method. Table 4 provides the results of treatment effects of FTAs with various specifications by the pooled OLS method. We can see that most of the FTA coefficients are significantly positive, which means that FTAs have a significant premium, i.e. countries with FTAs have more bilateral trade than countries without FTAs. However, the FTA premium is uneven across different trade groups. For North-South and South-South trade, FTAs have a much higher premium. The FTA coefficients for North-South FTAs are 10 times larger than for North-North FTAs, and the coefficients for South-South FTAs are even larger. However, as OLS cannot completely control the time-invariant effects I use a fixed effects approach to rerun the regressions. Table 5 shows the results of a fixed effects approach. We can see that most FTA coefficients are positive and significant, which confirms the existence of an FTA premium. While the uneven roles of FTAs between different trade groups still exist, the coefficients of North-South FTAs lose their significance and so we can expect that for North-South FTAs, the premium is not robust with the pooled OLS approach. South-South FTAs still have larger FTA coefficients than North-North bilateral trade although these are largely decreased compared with pooled OLS estimates, which are about twice that of North-North FTAs. Therefore, it can be concluded that the North-South FTA premium is not robust and that South-South FTAs have a much larger premium than North-North FTAs. 
Pooled OLS and Fixed Effects
First Differencing
If we use the first differencing method, the corresponding equations to specifications (4) and (5) should be as follows: 
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where , ( 1) , , 1 ij t t ij t ij t v � � � � � � � . The fixed effect and first differencing methods are both effective ways to control the endogeneity problems caused by omitted time-invariant variables. In contrast to previous studies with intervals of the time period, in this paper I employ the data of every year from 1948 to 1999, so the economic meaning of the estimated coefficients with first differencing will be different from the fixed effects. Fixed effect coefficients of FTAs can be regarded as the FTA premium of bilateral trade, that is, countries with FTAs have more bilateral trade flows than those without FTAs. However, first differencing coefficients can be treated as the role of FTAs in promoting trade growth after their formation. Table 6 reports the results using the first differencing method. Most of the coefficients estimated are not statistically significant. North-North FTAs have a strong effect in promoting trade growth after the FTA is formed. Although South-South FTAs have a much higher FTA premium, they do little to promote trade growth after the formation of the FTA. Similar to the export and productivity literature, their premium may be caused by a selection effect (larger bilateral trade partners form FTAs) but the "learning effect" (after FTA formation) is not significant. For North-North FTAs, although there is only a minor FTA premium but a significant "learning effect", after the FTA trade growth is significant. In the next section I test the hypothesis.
SELECTION EFFECT OR "LEARNING" EFFECT
In this section, I use standard econometrics to test the mechanism of the FTA premium: selection effect or "learning" effect? To test the selection effect and "learning" effect, I choose 1960, 1970, 1980, 1990 and 1999 as the time periods to study. Section 5.1 looks at the selection effect and section 5.2 discusses the "learning" effect.
Selection Effect Test
First, I test the selection effect. As with the self-selection effect in export and productivity shown in the firm-level literature, I use the above mentioned hypothesis -namely, that the more developed is bilateral trade, the easier it is to form an FTA -to investigate the pre-FTA differences in trade volume between countries with FTAs and countries without FTAs. If countries with greater trade volume find it easier to form FTAs, we should expect to find significant differences in trade volume between countries with future FTAs and countries that never form FTAs several years before the formation of FTAs. To test whether countries that now have FTAs had more developed bilateral trade before entering these agreements than countries that have not entered FTAs I select all countries that did not begin a FTA between years t -j and t -1 and estimate the average difference in bilateral trade volume in year t -j between those countries that formed the FTAs in year t and those that did not, controlling for other factors in year t -j. More formally, we estimate the gravity model: Specifically, I first let t = 1999, n = 1, 2, 3, 4, and keep countries that did not have FTAs from 1960 to 1990. Thus, the pre-entry premium that can be computed from the estimated coefficient � 1 , shows the average percentile difference between 1999's FTA countries and 1999's non-FTA countries in 1960, 1970 and 1980, controlling Table 7 shows the results of the selection effect. From the coefficients of � 1 , we can see that most of the estimates about North-South and South-South FTAs are significant and there are large positive values but that there are also significant and large negative values for NorthNorth FTAs. That is, the selection effects for North-South and South-South FTAs are much more significant than for North-North FTAs and there seems little relation between the selection effects and North-North FTAs.
However, we find that for North-North FTAs formed in 1999, there is some selection effect in 1980 (significant at 10% level) and the possible reason is that in the 1970s and 1980s, most of the global trade was bilateral trade between North countries. Some of the North countries had already formed FTAs (like the EU) and made great progress in bilateral trade. This success encouraged other North countries to form FTAs in the 1980s and 1990s (like the US-Canada FTA), so there is some selection effect but over all the selection effect is not very strong across North-North FTAs.
The selection effects are the most significant for South-South FTAs; bilateral trade in 1970 for South-South FTAs formed in 1980 was 229.2% higher than in South-South bilateral trade in countries without FTAs throughout the period, controlling for other possible effects. Thus, we can conclude that the premium of South-South FTAs is caused by the selection effect; North-South FTAs also display this selection effect, but the premium has little relation with the selection effect in North-North FTAs.
"Learning" Effect Test
Now we turn to the "learning" effect -trade growth after the formation of FTAs. The "learning" effect is much more important from the policy perspective, and the policy implication is quite different from the selection effect. To do the formal estimate, I choose countries that form FTAs at year t and those that never form FTAs to estimate how FTAs increase bilateral trade after the formation of FTAs compared with those that never form FTAs. I do not include countries with FTAs over the entire sample period 1960-1999 but use countries that begin the FTA 
The "learning" or promoting effect can be estimated by the coefficient � 1 . This coefficient shows the promoting effect of trade growth at various years compared to the year before the FTA's formation indicating percentile difference. Table 8 reports the results of � 1 . From the estimated coefficients, we can clearly see that the "learning" effect is significant for NorthNorth FTAs, but not for North-South and South-South FTAs. For North-North FTAs formed in 1980, the trade growth between 1970 and 1980 is on average 93.5% faster than in those countries without FTAs throughout the period, controlling for other possible effects. Thus, we can conclude that the "learning" effect of North-North FTAs is the main cause of North-North FTAs' premium, but for North-South and South-South FTAs, the FTA premium has little relation with the "learning" effect.
From the above analyses, we can see that both the selection effect and the "learning" effect are strongly uneven across different trade groups. There is an uneven premium of different FTAs in selection 3 and selection 4, with the South-South FTAs having a much more significant premium than North-North FTAs, which shows the mechanism more clearly. The premium of North-North FTAs is mainly caused by "learning" effects while South-South FTA premiums 1980 and 1970 , 1990 and 1970 , 1999 and 1970 for FTA (1990) , the trade growth is between 1990 and 1980 , 1999 and 1980 for FTA (1999) , the trade growth is between 1990 and 1999.
are much more related to selection effects. For North-South FTAs, some level of selection effect dominates the insignificant "learning" effect and causes the premium of North-South FTAs not to be robust. Thus, North-North FTAs have "real" roles in promoting members' bilateral trade. However, if we care only about the traditional FTA premium, we will be misled on the roles of FTAs, which is extremely important for policy makers. It seems that for SouthSouth and North-South FTAs, trade development has a significant influence on the choice of formation. While FTAs usually do not increase bilateral trade once they are formed, NorthNorth FTAs achieved deep integration after their formation and greatly increased bilateral trade.
Further Discussion
From the above analyses, the author finds that the North-North FTAs demonstrated a significant "learning" effect, i.e. they strongly increase the level of bilateral trade after the formation of FTAs, while for North-South FTAs and South-South FTAs, the "learning" effect is rather weak and their aggrements are due mostly to selecting countries which have a significant trade relationship tending to sign FTAs. The remaining question is that there may be some other reasons behind the results found in this paper. In the period between the Second World War and the 1980s, global trade was dominated by developed countries, particulary intra-industry trade in intermediate goods. In addition to international trade links, North countries have strong links through a range of economic activities, for example, through the bilateral investment agreements. Such cross-border investments will also facilitate bilateral trade, so the omission of such investment variables may exaggerate the impact of the "learning"effects between North countries, but probably will not change the results. In other words, it may be the fixed effects of developed countries that help the North-North FTAs to display the significant "learning" effects, though we control the fixed effects in the analyses, we may miss some variability over time, such as that resulting from the bilateral investment agreements. This is the task for the future to study the impacts of bilateral investment agreements on international trade, especially for North countries.
CONCLUSION
The roles of FTAs can be analysed by both the selection effect and the "learning" effect, however, previous studies were concerned only with the FTA premium. The more developed bilateral trade is between two countries, the easier it is to form FTAs. This is the selection effect. The "learning" effect, which is borrowed from export and productivity in the firm-level literature, shows that bilateral trade growth is faster for those countries that formed FTAs compared with those countries that did not. I use a large bilateral trade panel comprising data covering more than 50 years from 178 countries to reconsider the roles of FTAs based on the above two effects. The data cover most global trade, so there is little selection problem. As I also control other variables that may have an impact on bilateral trade, there should be little omitted variable bias. An extensive investigation reveals some new findings. Although South-South FTAs had a much higher FTA premium than North-North FTAs, South-South FTAs dominated in the selection effect and North-North FTAs dominated in the "learning effect". The North-South FTA premium was offset by a significant selection effect and an insignificant "learning" effect.
It can be inferred that after FTA formation, North-North countries achieve deep integration but North-South and South-South countries do not display any significant development in bilateral trade growth. This finding suggests that the function of FTAs related to South developing countries should be reconsidered.
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